A 27-year-old female with Klippel-Trenaunay Syndrome presented for reconstructive surgery of the deep venous system of the right leg. Contrast enhanced dynamic computed tomography was performed to exclude the presence of arteriovenous malformation of the lumbosacral spine. A combined spinal-epidural technique supplemented with light general anaesthesia was performed. The patient's condition was stable throughout the three hours of surgery and postoperative analgesia was maintained successfully for three days.
The Klippel-Trenaunay syndrome is an uncommon congenital neuroectodermal disorder. The clinical syndrome classically consists of a triad of cutaneous haemangiomas, unilateral limb hypertrophy and venous varicosities [1] [2] [3] . Spinal arteriovenous malformations may be associated with the cutaneous haemangiomas in the same dermatomal distribution as the cutaneous lesion 4 . Therefore it is traditionally recommended that spinal and epidural anaesthesia is avoided in these patients [4] [5] [6] . The first case report of a successful central regional anaesthetic technique in a patient with Klippel-Trenaunay syndrome was published in 1995 7 . We would like to complement this by presenting our anaesthetic management of a patient with this syndrome who presented for venous reconstructive surgery.
CASE REPORT
A 27-year-old female with Klippel-Trenaunay syndrome presented to the Department of Vascular Surgery for reconstruction of the deep venous system of her right leg. Six months earlier she had undergone avulsion of right-sided thigh varicose veins and saphenofemoral venous ligation. Unfortunately at the time of surgery it was not noted that the common femoral vein was hypoplastic. Venous drainage was thus compromised by this procedure and in the immediate postoperative phase she developed a deep vein thrombosis and acute right leg swelling. In an attempt to improve venous drainage, a right-to-left femoro-femoral venous crossover graft with an accompanying arteriovenous fistula between right femoral artery and vein was performed. This procedure was only partially successful and six months later she requested a surgical revision to relieve the persistent leg swelling and pain.
She had originally been diagnosed as having Klippel-Trenaunay syndrome as a 10-year-old child. Her distinguishing features included port-wine stains of the anterolateral aspect of her chest and abdomen, hemihypertrophy of her right leg and unilateral varicose veins. Prior to her first venous surgery she had experienced good health, suffering only from mild exercise induced asthma. However since the procedure she had been severely restricted by her swollen and painful leg. She had a ten-year-history of smoking. There was no history suggestive of gastrooesophageal reflux. Her medication on presentation included prothiaden, nefopam and salbutamol aerosol. She had been on warfarin but this was stopped on her admission to hospital.
Examination revealed the features of the syndrome as described above. The port-wine stains were present over her anterolateral chest wall, abdomen and right thigh. They did not overlie her lumbar spine. Her right leg measured 30 cm greater in thigh circumference than her left and was tender. She had no evidence of bronchospasm.
Preoperative investigations showed a haemoglobin of 124 g.l -1 , platelet count of 267 x 10 9 .l -1 and an International Normalized Ratio (INR) of 1.2. Her plasma urea and electrolyte values were within normal limits. During the preoperative anaesthetic visit it soon became apparent that her major concern was the provision of adequate postoperative analgesia. Unfortunately after her previous surgery she had experienced prolonged and severe pain despite the best efforts of the acute pain team. After a frank discussion of the options available and the risks involved, it was decided that, provided we could exclude spinal arteriovenous malformations preoperatively, we would utilize a combined spinalepidural technique and supplement it with a light general anaesthetic for the procedure. The epidural infusion would be continued into the postoperative phase as is the practice in our hospital.
After consultation with the radiology department a contrast enhanced dynamic computed tomography (CT) scan of her lumbosacral spine was performed. This confirmed the absence of spinal arteriovenous malformations in the lumbosacral region. It was thus felt that our proposed technique was not contraindicated.
An hour preoperatively she received a premedication of midazolam 7.5 mg with good effect. On arrival in theatre a 20 gauge radial artery catheter and a 14 gauge intravenous catheter were inserted under local anaesthesia and an infusion of Plasma-Lyte 148® (Baxter), commenced. Under aseptic conditions and local anaesthesia the epidural space at the L3/4 interspace was identified with a 16 gauge Tuohy needle and loss of resistance to saline. Utilizing a needlethrough-needle technique the subarachnoid space was identified with a 26 gauge spinal needle and plain bupivacaine 0.5% 4 ml was injected. The spinal needle was withdrawn and the epidural catheter advanced to lie 4 cm within the epidural space. Anaesthesia was then induced with propofol 150 mg, fentanyl 50 µg IV and a size 3 laryngeal mask inserted. Anaesthesia was maintained with the patient breathing an air, oxygen and isoflurane mixture delivered through a circle and CO 2 absorber system. For the duration of the procedure she was monitored with continuous ECG, arterial pressure, FiO 2 , SpO 2 , ETCO 2 , ET isoflurane and temperature monitors. She remained stable throughout the procedure which lasted three hours. In the post anaesthetic care unit an infusion of bupivacaine 1.25 mg.ml -1 with fentanyl 2 µg.ml -1 was commenced at a rate of 10 ml.hr -1 . This was continued for three days postoperatively with good effect.
DISCUSSION
The Klippel-Trenaunay syndrome (KTS) was described in 1900 1 . It is uncommon and there is limited literature describing the anaesthetic management of these patients [5] [6] [7] . However, in addition to the classical clinical presentation, a number of other features of anaesthetic relevance may be present.
The syndrome is associated with spinal arteriovenous malformations (AVM) 8 . Although these spinal malformations are rare in patients with KTS 9 , it has been recommended that central regional techniques are avoided 5, 6 . However a number of imaging techniques are available which allow the clinician to detect the presence of spinal AVM. Selective spinal angiography is accepted as the investigation of choice to accurately define the anatomy and extent of the lesion 10 . However this is an invasive technique and has an associated morbidity. As a screening tool, myelography 11 , contrast enhanced dynamic CT scan 12, 13 and magnetic resonance imaging (MRI) scan 14, 15 have each been successfully utilized to identify these lesions. Our patient underwent a contrast enhanced dynamic CT scan on the advice of our radiology department. On the basis of this scan it was felt that presence of spinal AVM in the lumbosacral region could be confidently excluded. The scan was not extended to include the thoracic and cervical spine as we intended to identify the epidural space in the lumbar region. Gaiser et al 7 made use of a MRI scan. Although it is reported that MRI scan may define the anatomy of spinal AVM more accurately than a contrast enhanced dynamic CT scan, both may be used as screening tools [12] [13] [14] [15] .
Unilateral lower limb hypertrophy leads to differential leg length and scoliosis 2, 3 . Depending on the severity of the spinal deformity, this may make the performance of a successful central regional anaesthetic technique more difficult to achieve. In our case the degree of scoliosis was mild.
Chronic disseminated intravascular coagulation (DIC) has been described in these patients 16 and is thought to be due to platelet trapping within the haemangiomas with subsequent coagulation cascade activation. Generally this is subclinical but necessitates coagulation studies prior to the performance of any central regional anaesthetic technique. Our patient's coagulation profile revealed a slightly raised INR due to warfarin; there was no evidence of DIC.
Spontaneous rupture of a spinal AVM with consequent paraplegia has been described in a patient with Klippel-Trenaunay syndrome 17 . Acute hypertensive episodes may increase this risk. On the other hand, hypovolemia and hypotension may induce an acute 320 I. W. CHRISTIE, P. A. AHKINE, R. L. HOLLAND DIC 16 . It is therefore recommended that patients with Klippel-Trenaunay syndrome are kept normotensive during the perioperative period 5, 7 . Since the dynamic CT scan had excluded spinal AVM from the lumbosacral region only, we felt that it was important to avoid potentially dangerous surges in blood pressure. We utilized a laryngeal mask airway to minimize the haemodynamic response to airway manipulation and a spinal anaesthetic to negate the response to surgery. The procedure was not complicated by major blood loss. Normotension was maintained by the intravenous infusion of 200 ml crystalloid Plasma-Lyte, a balanced salt solution and 500 ml of the colloid Pentaspan® (Geistlich), a 10% solution of pentastarch (av. mol. wt. 250,000) in sodium chloride 0.9%.
As in the earlier case report 7 we would conclude that, provided the appropriate imaging study was first performed, patients with Klippel-Trenaunay syndrome need not be denied central regional anaesthetic techniques.
